In spite of greater awareness of the need for action to reduce obesity, the evidence on sustainable community approaches to prevent childhood and adolescent obesity is surprisingly sparse. This paper describes the design and methodological components of the Sentinel Site for Obesity Prevention, a demonstration site in the BarwonSouth West region of Victoria, Australia, that aims to build the programs, skills and evidence necessary to attenuate and eventually reverse the obesity epidemic in children and adolescents.
building community capacity; and undertaking program evaluations and population monitoring. Three intervention projects have been supported that cover different age groups ( preschool: 2 -5 years, primary school: 5-12 years, secondary school: 13-17 years), but that have many characteristics in common including: community participation and ownership of the project; an intervention duration of at least 3 years; and full evaluations with impact (behaviours) and outcome measures (anthropometry) compared with regionally representative comparison populations.
We recommend the Sentinel Site approach to others for successfully building evidence for childhood obesity prevention and stimulating action on reducing the epidemic.
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BACKGROUND AND INTRODUCTION
In the 1960s, Finland, and North Karelia in particular, was experiencing the worst of the growing western epidemic of cardiovascular disease (CVD). At the time, evidence was emerging on the contribution of modifiable risk factors to the disease (Keys et al., 1972) and it became obvious to those who resolved to do something about the epidemic, that controlling it would require primary prevention (Puska et al., 1995) . Thus, the North Karelia Project was born as a 'pilot' project to reduce CVD risk factors at a community level and as a 'demonstration' project to transfer the findings and experiences to Finland as a whole. Thirty years later, cardiovascular mortality was 82% lower in North Karelia and 75% lower in Finland as a whole (Puska et al., 1995) .
Over those same 30 years, an epidemic of obesity has emerged that may well be more pervasive than the CVD epidemic of the 1960s and 1970s. In Western countries such as the United States (Mokdad et al., 2003) and Australia (Cameron et al., 2003) over 50% of the adult population is either overweight or obese. Health Promotion International, Vol. 23 No. 4 # The Author (2008) . Published by Oxford University Press. All rights reserved. doi:10.1093/heapro/dan025
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We are at a similar point in history to those who were facing the seemingly impossible task of reducing CVD in Finland in the late 1960s. As then, the need to control the epidemic is urgent, primary prevention needs to be at the forefront of control efforts, and projects are needed at a community level to serve as demonstration projects nationally and internationally. To prevent obesity, strategies are required that ultimately change behaviours but importantly also take a broad environmental and capacity building approach to ensure sustainability. The focus should be on children because they are the population group most influenced by the environment and they will benefit most from prevention efforts. This is very much in keeping with the concept of demonstration programs (Mittelmark et al., 1993; Sorensen et al., 1998; Nissinen et al., 2001 ) which advance knowledge, build capacity and skills and encourage efficient use of resources by 'testing' if something works and 'demonstrating' how it works (Table 1) .
The Sentinel Site for Obesity Prevention is a demonstration program built around action research and community-based interventions located in the Barwon-South Western Region of Victoria, Australia. The aim is to build the programs, skills and evidence necessary to attenuate and eventually reverse the obesity epidemic in children. This paper describes the philosophies, designs and structures of the Sentinel Site. It also describes some of the learnings.
THEORETICAL UNDERPINNINGS
Several health promotion theories and models have informed the design of the Sentinel Site so that we are better able to understand the causes of childhood obesity, formulate solutions and implement them across communities.
The determinants of health and social ecological models remind us that obesity is not only influenced by an individuals age, gender, genetics, knowledge and motivation, but also by social and community factors, living and working situations and socioeconomic, cultural and environmental conditions (Whitehead and Dahlgren, 1991; Davison and Birch, 2001) . Consequently, Sentinel Site interventions cover multiple settings and are led by policy and environmental changes (Swinburn and Egger, 2002) . We used the ANGELO framework (Analysis Grid for Elements Linked to Obesity) to allow communities to specify the targets for the policy and environmental changes (Swinburn and Egger, 2004) . The intervention strategies and capacity building components were also guided by the principles of the Ottawa Charter and the Jakarta Declaration to help ensure that disadvantaged communities were selected for demonstration sites, local service agencies received the intervention funding (rather than outside agencies or the university), training was provided that allowed stakeholders to reorientate services around healthy eating and physical activity, and partnerships were formed to broaden the skill base and foster sustainability (Ottawa Charter, 1986; Jakarta Declaration, 1997) . The interventions were also informed by the principles of capacity building (see later) and social marketing theory was used to guide communication strategies and to ensure consistency in the reorientation of stakeholders. Contemporary social marketing principles target the decision-makers and mediators who can influence the social determinants of health as well as the population target group by 'selling' the personal, social and environmental benefits of change (Donovan and Henley, 2003) .
MULTI-STRATEGY, MULTI-SETTING INTERVENTIONS
The evidence suggests that multi-setting, multistrategy approaches to obesity prevention as Marketing testing and quality control before product goes to market most likely to work. Single strategy approaches, such as public education about healthy choices (Jeffery and French, 1999) , or single setting approaches, such as those based in schools (Sahota et al., 2001a, b) , have a poor track record. So do high intensity approaches which get results in the short term but are not sustainable (Doak et al., 2006) . On the other hand, the few successful approaches to childhood obesity prevention (Gortmaker et al., 1999; Robinson, 1999) and experience from other epidemics (Swinburn, 2002) suggest that multiple strategies are required across multiple settings.
Choosing communities
The need for more sophisticated and integrated multi-strategy, multi-setting interventions has been recognized for some time (Kumanyika et al., 2002) , but achieving this approach at a national or state level is difficult because of the size and complexity of populations and organizations on these larger scales. Multi-strategy, multi-setting interventions depend upon strong partnerships and good coordination. The larger the intervention, however, the greater the number of partners required and the more sophisticated the coordination needs to be. This makes interventions at a national level virtually impossible to implement without having first tested the structures and processes on a smaller scale. This is why small communities were chosen for the Sentinel Site interventions, and the criteria we used for selection are described in Table 2 . . All aimed to strengthen the communities' capacity to promote healthy eating and physical activity and to increase the proportion of children who were in a healthy weight range. The Sentinel Site team, based at Deakin University, provided academic input, support for the interventions and capacity building activities. They also evaluated the interventions, developed monitoring systems and conducted related research ( Figure 1 ). Community agencies provided implementation capacity. These intervention communities met most of the criteria in Table 2 . Be Active Eat Well was almost ideal in terms of size, readily identifiable boundaries, and community preparedness and accessibility. Being somewhat remote meant it was easy to direct social marketing activities to the target population without spill-over into the comparison population. It's Your Move! was reasonably well defined geographically with good access through secondary schools, although extra work was required to bring stakeholders together because the schools (three government, one Catholic and one independent) were not linked and had limited capacity to take on the additional demands of the programs. No radio or television channels were unique to the area, although the Geelong newspapers were used for some of the social marketing. The boundaries that defined the community for Romp & Chomp were wide (all of Greater Geelong, 12 000 children under 5 years) and engagement with the privately run day care centres was difficult, but otherwise most of the criteria in Table 2 were met.
Sentinel Site structure
Creating an action plan The list of possible interventions within a community is long and needs to be prioritized down to a set of promising actions that are achievable within the resources available. We have developed a process for bringing together evidence from the literature (What are the main determinants? What interventions work?) and local knowledge from communities (What is relevant? What is already happening?) to produce an action plan (Swinburn et al., 1999; Schultz et al., 2007) . Briefly, the steps involved in this process are: (i) scanning and altering, if necessary, a pre-prepared list of possible actions (behavioural targets, knowledge and skills gaps and environmental barriers); (ii) prioritizing these actions on two-dimensions: importance and changeability; (iii) merging the priority actions into sensible groupings; and (iv) formulating an evaluable action plan. The resulting plan is informed by evidence, contextual factors and stakeholder judgements making it achievable, effective and sustainable. It is structured around three core objectives (building capacity, social marketing and evaluation), several behaviour change objectives (in our experience, 4 or 5) which each have environmental, program and social marketing strategies attached to them and, one or two innovative objectives that the community wants to try. An important feature of the plan is that it does not remain static. As it is implemented, it is updated based on 
BUILDING COMMUNITY CAPACITY
It is rare that communities have sufficient capacity to prevent obesity and therefore capacity building is required. Hawe et al. have described capacity for health promotion as 'the value added to a system so that it can sustain any particular health promotion or disease prevention program . . . and [so it can] initiate additional health promotion programs' (Hawe et al., 1997) . Smith et al. have described capacity building as the development of knowledge, skills, commitment, structures, systems and leadership to enable effective health promotion. It involves actions to improve health at three levels: the advancement of knowledge and skills among practitioners; the expansion of support and infrastructure for health promotion in organizations; and the development of cohesiveness and partnerships for health in communities (Smith et al., 2006) .
For the Sentinel Site, the actions to improve health involved bringing leadership, training and funding in to a community as catalysts for a cyclic and expanding process of community and organizational change (Figure 2) . The components are described in Table 3 .
The academic leadership from Deakin University to establish the Sentinel Site coincided with the desire from both Federal and Victorian State departments of health to fund community action to prevent childhood obesity. Clearly, ongoing leadership and funding were required, but as capacity grew these increasingly came from within the community. Training on 'how to' prevent obesity was the third major input and importantly, this was tailored to the specific needs of the community at the time. For example, an awareness of the problem of obesity and understanding the causes were important early on while skills in stimulating behaviour change were required later.
The community change process itself involved a cycle of assessing and meeting needs as well as expanding the numbers of people involved in the change and enhancing their ability to make and maintain the changes. The process began with a small group of stakeholders who conducted needs assessments, who developed action and evaluation plans, implemented interventions and reviewed progress. This cycle then repeated until the desired change occurred. Linked to this cycle, but often overlooked in community-based projects, was a process of expansion or growth. Expansion required both increasing the numbers of people involved and improving their ability to introduce and maintain the changes required. In Figure 2 , we refer to this as increasing stakeholders and reorienting stakeholders. Purposefully increasing the number of stakeholders was important for sharing the load and expanding the reach of the interventions. It also allowed for specialization ( people performing tasks suited to their skills and interest). Stakeholder reorientation was critical for maximizing effectiveness and ensuring sustainability. It involved integrating the objectives of the program with those of stakeholders.
An example of this capacity building process can be seen in the change brought about one of the school-based components of Be Active Eat Well. To implement this part of the intervention, project staff supplied the leadership, funds and knowledge required to stimulate change in school canteens. The change cycle involved assessing policies and canteens, planning and implementing changes (e.g. healthier choices available) and evaluating effectiveness. The numbers of staff and parents (stakeholders) involved increased as schools reorientated their canteens towards providing healthier options and local dietitians provided ongoing help and support. At the end of the process, Schools could run healthy canteens without project input and they knew where to quickly find help if they needed it. Capacity, at least in schools, had been built.
EVALUATION AND POPULATION MONITORING
Building the evidence for what works in obesity prevention programs depends on quality evaluation. Evaluation of community-based obesity prevention programs should involve before and after measurements of weight status and, to account for secular changes in weight status in a comparable population, there should also be a comparison group . A quasi-experimental design was deemed most appropriate for the evaluation of the Sentinel Site projects because cluster randomized design of multiple communities were considered too expensive. This type of design posed some methodological issues for the CVD programmes described earlier, limiting the ability of the researchers to determine if it was the intervention, or an external factor, that produced the outcome and which aspect of the intervention in particular the outcome could be attributed to. These issues were overcome, to some extent, in the Sentinel Site design by the selection of regional comparison groups, statistical adjustment for clustering and by quality process evaluation (measuring change along the way) (Summerbell et al., 2005) . The evaluation of Be Active Eat Well (Figure 1 ) is used here to describe the design and the basic evaluation methodology.
As noted earlier, the town of Colac was purposefully selected as the intervention site. The intervention used multiple strategies in multiple settings to influence physical activity and healthy eating at school and in other settings. The evaluation was conducted through schools with all pre-schools (n ¼ 4, age 4 years) and primary schools (n ¼ 6, age 5-12 years) in Colac, with enrolments 20 students, being included in the sample. The remainder of the Barwon South Western region (total population 323 000) was the comparison site. The region (one of eight in Victoria) includes Geelong ( population 200 000) as the regional centre, covers the south-west coast of Victoria and is further broken down into eight networks. It is socio-economically disadvantaged compared to state-wide averages and in 2003, 12% of the population was born overseas. The sample frame for the comparison group was a stratified, random sample of the Barwon South Western region with the Colac school network and any schools within a 30 km radius excluded to avoid possible contamination. The schools and preschools across the remaining seven networks were stratified according to enrolment size (large: 150; small: 20; not included: ,20) and probability proportional to size (PPS) sampling was used to select large schools across the seven networks. Small schools and preschools were drawn from one network (simple random sample) and then PPS was used to select the actual schools. A longitudinal design was used (same children measured at baseline and follow-up) rather than a serial crosssectional design to give greater power to detect change. With a cohort of about 1800 children (n 900 in each group), we were able to detect approximately 1 kg, 3 cm and 0.1 kg/m 2 difference in weight, waist and body mass index (BMI), respectively, between intervention and comparison children (a ¼ 0.05, b ¼ 0.80), adjusting for confounders and with school as the primary sampling unit. Three years of intervention duration between measurements were considered long enough to ensure that the interventions had time to take effect.
The measures used are summarized in Figure 1 . Changes in anthropometric measures were the primary outcomes (BMI, BMI z-score, weight and waist circumference). Changes in physical activity and eating behaviours related to weight status were measured by questionnaires [ parent report using computer-assisted telephone interviews (CATI) and by direct report for grades 5 and 6 children] as secondary outcomes. Questions were derived from a variety of existing questionnaires including the 1995 National Nutrition Survey and the NSW Schools Physical Activity and Nutrition Survey (SPANS) (Booth et al., 2005) . Changes to environments (home, school and community settings) related to healthy eating and physical activity were also captured through CATI questions and through a school environment audit questionnaire [adapted from (Carter and Swinburn, 2004) ]. Changes in community capacity were assessed at baseline and follow-up (in Colac only) using the capacity building index for key stakeholders (Bush et al., 2002) . Process evaluation measures were built into the working action plan documents and were supplemented by meetings minutes and other documents as well as follow-up key stakeholder interviews. Further detail on specific questions and tools used can be found elsewhere (Swinburn and Bell, 2005; Kremer et al., 2006a, b; Sanigorski et al., 2007a, b; van Zutphen et al., 2007) .
The evaluation component of demonstration projects is inevitably substantial and it is worth noting that the ratio of support and evaluation funding to intervention funding in Be Active Eat Well was at least 50:50, much higher than the 15% of funds usually recommended for program evaluation.
Working towards population monitoring
In Australia, where national nutrition surveys are at least 10 years apart, the data collected from regionally representative surveys, such as in the Barwon-SW region, can add to the overall picture of the evolution of the obesity epidemic. They also demonstrate on a small scale the potential benefits of regular monitoring. If children's weight and height was monitored regularly on a national scale, the data obtained would help identify those communities that most needed interventions and it would also provide a secular trend backdrop against which the impact of these interventions could be measured.
CONCLUSIONS
Reversing the childhood obesity epidemic requires action in communities that flow through to action in states, nations and internationally. Community action requires multistrategy, multi-setting approaches which focus on building a community's capacity to promote and sustain healthy eating and physical activity. In the early stages, considerable resources need to be invested in evaluation to build the expertise and the evidence about how to best intervene.
The Australian government has built whole of community demonstration programs into their national strategy and, in addition to the Sentinel Site, seven other community-based obesity prevention programs have been established around Australia. The need now is to network these programs nationally and link them with others internationally in an effort to shorten the discovery cycle and start making in-roads against the childhood obesity epidemic.
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